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(54) Image pickup control apparatus, method, system and storage medium 



(57) In an image pickup control apparatus capable 
of remotely and reliably controlling an image pickup ap- 
paratus from another apparatus, control data for con- 



trolling the image pickup apparatus is stored in advance 
and is transmitted to the image pickup apparatus when 
the image pickup apparatus is connected via data com- 
munications interface units. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to image pickup 
control techniques suitable for controlling, from an ex- 
ternal apparatus, an image pickup apparatus such as a 
video camera for electronically performing an image 
pickup operation. 

Related Background Art 

[0002] Pehpheral apparatuses of a personal compu- 
ter (hereinafter abbreviated as PC), such as a hard disk 
drive and a printer, are connected to PC via a small com- 
puter general interface typically a SCSI (Small Compu- 
ter System Interface) of a digital interlace (hereinafter 
described as adigital l/F). Data communication between 
PC and peripheral apparatuses is performed via the dig- 
ital l/F. 

[0003] Recently, cameras for electronically perform- 
ing an image pickup operation, such as digital cameras 
and digital video cameras, are positively used as periph- 
eral apparatuses for inputting an image to PC. Specifi- 
cally, a still image or moving image taken with a digital 
camera or video camera as well as associated sounds 
is entered to PC and stored in a hard disk, or edited and 
thereafter printed out by a color printer. Techniques in 
this field have been developed greatly and the number 
of users is increasing rapidly With such techniques, 
when image data entered from a camera into PC is out- 
put to a printer or hard disk, data communication is per- 
formed via SCSI or the like. In this case, since image 
data having a large data amount is transferred, a digital 
l/F is required to have a high data transfer rate and be 
suitable for general use. 

[0004] Fig. 33 shows a conventional system configu- 
ration of a digital camera and a printer both connected 
to a PC. In Fig. 33. reference numeral 31 represents a 
digital camera, reference numeral 32 represents a PC, 
and reference numeral 33 represents a printer. Refer- 
ence numeral 34 represents a memory serving as a stor- 
age unit of the digital camera 31 , reference numeral 35 
represents a decoding circuit for image data, reference 
numeral 36 represents an image processing unit, refer- 
ence numeral 37 represents a D/A converter, reference 
numeral 38 represents an EVF functioning as a display 
unit, and reference numeral 39 represents a digital I/O 
unit for the digital came ra 31 . Reference numeral 40 rep- 
resents a digital I/O unit for PC 32 for the connection to 
the digital camera 31 . reference numeral 41 represents 
an operation unit such as a keyboard and a mouse, ref- 
erence numeral 42 represents a decoding circuit for im- 
age data, reference numeral 43 represents a display, 
reference numeral 44 represents a hard disk drive, ref- 
erence numeral 45 represents a memory such as a 



RAM, reference numeral 46 represents a MPU as a 
computation unit, reference numeral 47 represents a 
PCI bus, and reference numeral 48 represents a SCSI 
interface (board) as a digital l/F. Reference numeral 49 

5 represents a SCSI interface of the printer 33 connected 
to PC 32 via a SCSI cable, reference numeral 50 repre- 
sents a memory, reference numeral 61 represents a 
printer head, reference numeral 52 represents a printer 
controller as a printer control unit, and reference numer- 

10 al 53" represents a driver. 

[0005]. The following processes are executed in order 
to enter an image taken with the digital camera into PC 
32 and output the image from PC 32 to the printer 33. 
Namely, in the digital camera, image data stored in the 

15 memory 34 and read therefrom is decoded by the de- 
coding circuit 35, processed for image data display by 
the image processing circuit 36, and displayed on EVF 
38 via the D/A converter 37. In order to output image 
data to PC 32, the image data is supplied to the digital 

20 I/O unit 40 of PC 32 via the digital I/O unit 39. 

[0006] In PC 32, the PCI bus 47 is used as an Internal 
transfer bus. The image data input from the digital I/O 
unit 40 is either stored in a hard disk of the hard disk 
drive 44, or displayed on the display 43 after it is decod- 
es ed by the decoding circuit 42, stored in the memory 46 
and converted into analog signals in the display 43. 
When image data is edited by PC 32, necessary data is 
input via the operation unit 41 . The control of the whole 
system of PC 32 is performed by MPU 46. 

30 [0007] When an image is to be printed out. the image 
data is transferred from PC 32 and via the SCSI inter- 
face unit 48 and SCSI cable to the SCSI interface unit 
49 of the printer 33, and converted into print image data 
in the memory 50. The printer controller 52 controls the 

35 printer head 61 and driver 53 to print out the print image 
data in the memory 50. 

[0008] As above, each peripheral apparatus is con- 
nected to PC which functions as a host, and image data 
picked up with a camera is printed out via PC. However, 

-40 SCSI is associated with several problems including a 
low transfer data rate, a thick parallel communications 
cable, restrictions on the type of a connectable periph- 
eral apparatus and on the connection method, and a ne- 
. cessity of l/F connectors same in number as the number 

45 of connection destinations. 

[0009] Most of general home use PCes and digital ap- 
paratuses have connectors for connection to SCSI and 
cables on the back panel thereof. The size of such a 
connector is large and a work of inserting and removing 

50 the connector is cumbersome. Even a mobile or porta- 
ble apparatuses which are not used as a mount -type, 
such as a digital camera and a video camera, is required 
to be connected to the connector on the back panel of 
PC and a user feels very cumbersome. 

55 [0010] Digital data communications have been here- 
tofore typically mutual communications between PC 
and its peripheral apparatus, and conventional commu- 
nications systems are not so much inconvenient. How- 
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ever, it is expected that the number of types of appara- 
tuses handling with digital data increases, and that not 
only PC peripheral apparatuses, but also other digital 
apparatuses such as digital video apparatuses and dig- 
ital recording medium reproducing apparatuses can be 
connected to a network with the advent of improved l/F 
to realize network communications. Although network 
communications are very convenient, communications 
with a large data amount are performed often between 
some apparatuses. In such a case, the network traffics 
become congested and communications between other 
apparatuses in the network may be affected adversely, 
if a conventional communication method is used. 
[0011] Digital l/F for general use (such as high per- 
formance serial bus IEEE 1394 - 1995 (The Institute of 
Electrical and Electronics Engineers)) has been pro- 
posed which is applicable to communications not only 
between PC and its peripheral apparatuses but also be- 
tween digital apparatuses of various types and can 
solve problems of conventional digital l/F as much as 
possible. By using such digital l/F for general use, PCes, 
their peripheral apparatuses such as printers, digital 
cameras, digital VTRs with built-in camera, and the like 
are connected together to configure a network and re- 
alize data communications between these apparatuses, 
[0012] Main characteristics of IEEE 1394 reside in 
that, as will be later detailed, its cable is relatively thin 
and rich in flexibility and its connector is very small as 
compared to a SCSI cable because of high speed serial 
communications, and that data having a large capacity 
such as image data can be transferred together with ap- 
paratus control data at high speed. With communica- 
tions using IEEE 1394 I/F. even a portable apparatus 
which is not usually used as a mount-type, such as a 
digital camera and a video camera, can be connected 
easily with a considerably reduced conventional cum- 
bersome work, and image data ca be transferred to PC 
smoothly. 

[0013] As above. IEEE 1394 l/F has various advan^ 
tages which overcome cumbersome works associated 
with a conventional data communications system. Data 
having a large capacity, particularly image data, can be 
transferred together with apparatus control data at high 
speed. It is therefore possible, for example, for PC to 
perform a remote real time control of an image pickup 
apparatus typically a video camera in accordance with 
image data transferred from the image pickup appara- 
tus. There is therefore a high possibility to realize the 
conventional issue of remotely and reliably controlling 
an image pickup from another apparatus. 

SUMMARY OF THE INVENTION 

[0014] The present invention has been made under 
the above-described background and it is a concern of 
the present invention to remotely and reliably control an 
image pickup apparatus from another apparatus. 
[001 5] According to one aspect of the present inven- 



tion, there is provided an image pickup control appara- 
tus for controlling an image pickup apparatus via a data 
communications interface unit, comprising: storage 
means for storing control data for controlling the image 

5 pickup apparatus; connection detecting means for de- 
tecting a connection to the image pickup apparatus via 
the data communications interface unit; and transmis- 
sion control means for transmitting the control data 
stored in the storage means to the image pickup appa- 

10 ratus when the connection detecting means detects a 
connection to the image pickup apparatus. 
[0016] According to another aspect of the invention, 
there is provided an image pickup control method for 
controlling an image pickup apparatus via a data com- 

is munications interface unit, comprising: a storage step 
of storing control data for controlling the image pickup 
apparatus; a connection detecting step of detecting a 
connection to the image pickup apparatus via the data 
communications interface unit; and a transmission con- 

20 irol step of transmitting the control data stored at the 
storage step to the image pickup apparatus when the 
connection detecting step detects a conn'ection to the 
image pickup apparatus. 

[0017] According to another aspect of the invention, 

2S there is provided an image pickup control system for 
controlling an image pickup apparatus via a. data com- 
munications interface unit, comprising: storage means 
for storing control data for controlling the image pickup 
apparatus; connection detecting means for detecting a 

30 connection to the image pickup apparatus via the data 
communications interface unit; and transmission control 
means for transmitting the control data stored in the stor- 
age means to the image pickup apparatus when the 
connection detecting means detects a connection to the 

35 image pickup apparatus. 

[0018] According to another aspect of the invention, 
there is provided a storage medium storing a control pro- 
gram for controlling an image pickup apparatus via a da- 
. ta communications interface unit, wherein the program 

40 comprises: a storage routine of storing control data for 
controlling the image pickup apparatus; a connection 
detecting routine of detecting a connection to the image 
pickup apparatus via the data communications interface 
unit; and a transmission control routine of transmitting 

45 the control data stored at the storage routine to the im- 
age pickup apparatus when the connection detecting 
routine detects a connection to the image pickup appa- 
ratus. 

[0019] According to another aspect of the invention, 
so there is provided an image pickup control apparatus for 
controlling an image pickup apparatus via a data com- 
munications interface unit, comprising: storage means 
for storing a plurality set of control data corresponding 
to a plurality of photographing modes, the control data 
ss controlling the image pickup apparatus; connection de- 
tecting means for detecting a connection of the image 
pickup apparatus via the data communication interface 
unit; and transmission control means for transmitting the 
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control data stored in the storage means to the image 
pickup apparatus when a connection to the image pick- 
up apparatus is detected by the connection detecting 
means and if it is judged that the image pickup appara- 
tus is in a controllable state. 

[0020] The storage means, process and routine may 
store the control data for controlling a stop, a hue, a color 
density and a shutter speed. 

[0021] The image pickup control apparatus, method, 
system and storage medium may further comprise re- 
ception detecting means, process and routine for de- 
tecting a control reception state of the image pickup ap- 
paratus, wherein the transmission control means, proc- 
ess and routine transmit the control data stored in and 
at the storage means, process and routine to the image 
pickup apparatus when the connection detecting 
means, process and routine detect a connection to the 
image pickup apparatus and when the reception detect- 
ing means, process and routine detect a control recep- 
tion state of the image pickup apparatus. 
[0022] The image pickup apparatus, method, system 
and storage medium may have storage means, process 
and routine for storing the control data transmitted from 
and at the transmission control means, process and rou- 
tine as current control data. 

[0023] The storage means, process and routine may 
store the control data for each of a plurality of photo- 
graphing conditions, and the image pickup control ap- 
paratus, method, system and storage medium may fur- 
ther comprise guide means, process and routine tor 
guiding to select a desired photographing condition by 
displaying a plurality of photographing conditions stored 
in and at the storage means, process and routine and 
the transmission control means, process and routine 
transmit the control data corresponding to the desired 
photographing condition selected by being guided by 
and at the guide means, process and routine. 
[0024] The photographing condition may be based 
upon an environment and photographing state of a sub- 
ject, the environment and photographing state Including 
evening photographing, wedding reception photograph- 
ing, closeup photographing, ski ground photographing, 
night scene photographing and other photographing. 
[0025] The image pickup control apparatus, method, 
system and storage medium may further comprise dis- 
play control means, process and routine tor displaying 
a model image corresponding to the control data for the 
desired photographing condition selected by being guid- 
ed by the guide means, process and routine. 
[0026] .The image pickup control apparatus, method, 
system and storage medium may further comprise 
change means, process and routine for changing the 
control data corresponding to the model image by refer- 
ring to the model image displayed by the display control 
means, process and routine, wherein the transmission 
control means, process and routine transmit the control 
data changed by the change means, process and rou- 
tine to the image pickup apparatus. 



[0027] The display control means, process and rou- 
tine may display the model image corresponding to the 
control data changed by the change means, process 
and routine. 

5 [0028] The image pickup control apparatus, method, 
system and storage medium may further comprise re- 
write means, process and routine for changing the con- 
trol data stored in and at the storage means, process 
and routine to the control data changed by the change 

10 means, process and routine. 

[0029] The image pickup control apparatus, method, 
system and storage medium may further comprise re- 
turn instruction means, process and routine f or transrhit- 
ting the control data corresponding to the desired pho- 

is tographing condition selected by being guided by the 
guide means, process and routine and Instructing the 
image pickup apparatus to return a photographed image 
corresponding to the control data. 
[0030] The display control means, process and rou- 

20 line may display the photographed image returned from 
the image pickup apparatus in response to an instruc- 
tion by the return instruction means, process and rou- 
tine. 

[0031] The change means, process and routine may 
25 change the control data corresponding to the photo- 
graphed image by referring to the photographed image 
displayed by the display control means, process and 
routine, and the transmission control means, process 
and routine transmit the control data changed by the 
30 change means, process and routine to the image pickup 
apparatus. 

[0032] The return instruction means, process and rou- 
tine may transmit the control data changed by the 
change means, process and routine and transmitted by 

55 the transmission control means, process and routine to 
the image pickup apparatus and instruct the image pick- 
up apparatus to return the photographed image corre- 
sponding to the changed control data. 
[0033] According to another aspect of the invention, 

40 there is provided an image pickup control apparatus, 
method, system and storage mediums for a system in 
which an image pickup apparatus and a printer are con- 
nected via data communications interface units, com- 
prising: detecting means, process and routine for de- 

45 tecting a print performance of the printer when a detec- 
tion between the image pickup apparatus and the printer 
is detected; and transmission control means, process 
and routine for transmitting a photographed image from 
the image pickup apparatus to the printer, the photo- 

so graphed image having a definition corresponding to the 
printer performance detected by the detecting means, 
process and routine. 

[0034] The data communications interface unit may 
comprise a general digital interface unit. 
ss [0035] The data communications interface unit may 
conform with an IEEE 1394 interface bus. 
[0036] The storage means may store the control data 
corresponding to the photographing mode for control- 
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ling a stop, a hue, a color density and a shutter speed. 
[0037] The image pickup control apparatus, method, 
system and storage medium may further comprise con- 
trol means tor controlling to allow the control data to con- 
trol the image pickup apparatus when the image pickup 
apparatus is in a manual setting mode, wherein the 
transmission control means transmits the control data 
stored in the storage means to the image pickup appa- 
ratus when the connection detecting means detects a 
connection to the image pickup apparatus and when the 
image pickup apparatus is controllable. 
[0038] The photographing mode may be based upon 
an environinent and photographing slate of a subject, 
the environment and photographing state including 
evening photographing, wedding reception photograph- 
ing, closeup photographing, ski ground photographing, 
night scene photographing and other photographing. 
[0039] The control means may further comprise dis- 
play control means for displaying a model image corre- 
sponding to the control data for a selected photograph- 
ing mode, when the control data is set in accordance 
with the photographing mode. 

[0040] The image pickup control apparatus, method, 
system and storage medium may further comprise 
change means for changing the control data corre- 
sponding to the model image by referring to the model 
image displayed by the display control means, wherein 
the transmission control means transmits the control da- 
ta changed by the change means to the image pickup 
apparatus. 

[0041] The display control means may display a mod- 
el image corresponding to the control data changed by 
the change means. 

[0042] The above, and otherf eatures and advantages 
of the present invention will be apparent from the follow- 
ing detailed description of illustrative embodiments 
which is to be read in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] Fig, 1 is a schematic diagram showing an ex- 
ample of the configuration of a network of an IEEE 1 394 
communications system. 

[0044] Fig. 2 is a diagram showing an example of con- 
nections between apparatuses using IEEE 1394 serial 
buses. 

[0045] Fig. 3 is a block diagram showing constituent 
elements of an IEEE 1 394 serial bus. 
[0046] Fig. 4 is a diagram showing an address space 
of an I BEE 1 394 serial bus. 

[0047] Fig. 5 is a cross sectional view of an IEEE 1 394 
serial bus cable. 

[0048] Fig. 6 is a timing chart illustrating a DS-Link 
coding method using a data transfer format of an IEEE 
1394 serial bus. 

[0049] Fig. 7 is a flow chart illustrating the outline of 
processes from a bus reset to a node ID determination. 



[0050] Fig. 8 is a flow chart illustrating the details of 
processes from the bus reset to a root determination 

shown in Fig. 7. 

[0051] Fig. 9 is a flow chart illustrating the details of 
s processes after the root determination to an ID setting 
shown in Fig. 7. 

[0052] Fig. 1 0 is a flow chart illustrating processes to 
be followed by the flow chart shown in Fig. 9. 
[0053] Fig. 11 is a diagram illustrating a specific ex- 
10 ample of determining a parent/child relation when node 
IDes are determined. 

[0054] Figs. 12A and 12B are diagrams illustrating a 

bus use request and a bus use permission. 

[0055] Fig. 1 3 is a flow chart illustrating an arbitration 

IS process for a bus use right. 

[0056] Fig. 1 4 is a diagram showing a time sequential 
transition state of an asynchronous transfer. 
[0057] Fig. 1 5 is a diagram showing an example of a 
packet format of the asynchronous transfer. 

20 [0058] F^g. 1 6 is a diagram showing a tinrie sequential 
transition state of an isochronous transfer. 
[0059] Fig. 17 is a diagram showing an example of a 
packet format of the isochronous transfer. 
. [0060] Fig. 18 is a diagram showing a time sequential 

25 transition state of a combination of the isochronous 
transfer and asynchronous transfer. 
[0061] Fig. 19 is block diagram of an information 
transfer path including IEEE 1 394 )/F units. 
[0062] Fig. 20 is a block diagram showing the outline 

30 structure of a video camera according to an embodiment 
of the invention. 

[0063] Fig. 21 is a flow chart illustrating processes up 
to a start of a mode setting program execution by PC 
shown in Fig. 20. 
35 [0064] Fig. 22 is a flow chart illustrating processes up 
to a mode setting operation for the video camera shown 
■ in Fig. 20. 

[0065] Fig. 23 is a flow chart illustrating the outline of 
a mode setting program. 
40 [0066] . Fig. 24 is a diagram showing a mode selection 
menu screen. 

[0067] Fig. 25 is a diagram showing a PC screen • 
when an evening sun photographing mode is selected. 
[0068] Fig. 26 is a diagram showing types of camera 

45 control commands. 

[0069] Fig. 27 is a flow chart Illustrating processes to 
be executed in a photographing condition setting mode. 
[0070] Fig. 28 is a diagram showing a PC screen 
when an evening sun photographing condition setting 

50 mode is executed. 

[0071] ' Fig. 29 is a flow chart illustrating a photograph- 
ing condition setting process. 

[0072] Fig. 30 is a flow chart illustrating processes to 
be executed in a photographing image confirming and 
55 condition setting mode, 

[0073] Fig. 31 is a diagram showing a PC screen dur- 
ing the photographing image confirming and condition 
setting mode. 
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[0074] Fig. 32 is a diagram showing a PC screen 
- when a camera is set during the photographing image 
confirming and condition setting mode. 
[0075] Fig. 33 is a diagram showing an example of a 
conventional data communications system using SCSi. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0076] Preferred embodiments of the invention will be 
described with reference to the accompanying draw- 
ings. 

[0077] Fig. 1 is a diagram showing the system envi- 
. ronment incorporating an image pickup apparatus of 
this invention. Under this system environment, the ap- 
paratuses are connected by serial bus cables C (here- 
inafter called 1 394 bus cables) ot IEEE 1 394. 
[0078] In Fig. 1, reterence numeral 101 represents a 
TV monitor, and reference numeral 102 represents an 
AV amplifier connected to the TV monitor 1 01 via a 1 394 
bus cable C. The AV amplifier 102 selects a particular 
apparatus from various apparatuses connected by 1 394 
bus cables C, and transfers audio visual data from the 
selected apparatus to the TV monitor 101 . 
[0079] Reference nurhefal 103 represents a PC con- 
nected to the AV amplifier 102 via a 1394 bus cable C, 
and reference numeral 104 represents a printer con- 
nected to PC 103 via a 1394 bus cable C. PC 103 can 
receive an image from any of various apparatuses via 
1 394 bus cables C and print it out at the printer 104. 
[0080] Reference numeral 1 05 represents a first dig- 
ital VTR connected to the printer 1 394 via a 1 394 bus 
cable C. reference numeral 106 represents a second 
digital VTR connected to the first digital VTR via a 1394 
bus cable C, reference numeral 107 represents a DVD 
player connected to the second digital VTR 106 via a 
1394 bus cable C, and reference numeral 108 repre- 
sents a CD player connected to the DVD player 1 07 via 
a 1 394 bus cable C. 

[0081] The network shown in Fig. 1 is only illustrative, 
' and other apparatuses may be connected at the down- 
stream of the TV monitor 101 and CD player 108. Ex- 
ternal storage devices such as hard disks, a second CD 
player, a second DVD player may also be connected by 
1 394 bus cables C. 

[0082] In this embodiment, as digital 1/F for connect- 
ing apparatuses, an IEEE 1394 serial bus is used. The 
details of the IEEE 1394 serial bus will be given first. 

Outline of IEEE 1394 Technologies 

[0083] With the advent of home digital VTR and DVD, 
it is becoming highly necessary to transfer in real time 
a great amount of data such as video and audio data. 
In order to transfer in real time video and audio data to 
PC or other digital apparatuses, an interface capable of 
high speed data transfer is necessary. An interface de- 
veloped from this viewpoint is IEEE 1394-1995 (high 



performance serial bus; 1394 serial bus). 
[0084] Fig. 2 shows an example of a network system 
using 1394 serial buses. This system has apparatuses- 
A, B, C. D. E. F. G and H. Twist pair cables of the 1 394 

5 serial bus are connected between the apparatuses A 
and B, A and C, B and D, D and E, C and F, C and G. 
and C and H. These apparatuses A to H may be a PC. 
a digital VTR, a DVD, a digital camera, a hard disk, a 
monitor and the like. 

io [0085] A connection method for the apparatuses en- 
ables a mixture of a daisy chain method and a node 
branch method, which provides a high degree of con- 
nection freedom. Each apparatus has an ID specific 
thereto. One network is configured within the area con- 

15 nected by 1 394 serial buses, while each apparatus con- 
firms a partner ID. By sequentially connecting the digital 
apparatuses with 1394 serial buses, each apparatus 
can function as a relay apparatus to constitute. one net- 
work. A. Plug &. Play function characteristic to the 1394 

20 serial bus automatically recognizes an apparatus and 
its connection state when the cable is connected to the 
apparatus. 

[0086] In the system shown in Fig. 2, when an appa- 
ratus is disconnected from or newly added to the net- 

2S work, a bus reset is automatically performed to reset the 
network configuration and reconfigure a new network. 
This function allows to always set and recognize the 
configuration of a network at that time. 
[0087] Three data transfer speeds are provided in- 

30 eluding 100 Mbps. 200 Mbps, and 400 Mbps. An appa- 
ratus having a higher transfer speed supports an appa- 
ratus having a lower transfer speed to establish com- 
patibility therebetween. Data transfer modes include an 
asynchronous transfer mode for transferring asynchro- 

35 nous data (Async data) such as a control signal and an 
isochronous transfer mode for transferring isochronous 
data (ISO data) such as real time video and audio data. 
The Async data and Iso data are transferred in a mixed 
state during each cycle (usually one cycle is 125 ^s) af- 

40 ter a cycle start packet (CSP) indicating a cycle start is 
transferred, with the Iso data transfer being given a pri- 
ority over the Async data transfer. 
[0088] Fig. 3 shows the constituent elements of the 
1394 serial bus. As shown, the 1394 serial bus has as 

45 a whole a layer (hierarchical) structure. The 1 394 serial 
bus cable C is most like hardware. At the upper level of 
a connector port to which the cable C is connected, there 
is a hardware section of a physical layer and a link layer 
This hardware section is substantially made of an inter- 

50 face chip. Of the hardware section, the physical layer 
performs coding., connector related control and the like, 
while the link layer performs packet transfer, cycle time 
control and the like. 

[0089] A transaction layer in a firmware section man- 
55 ages data to be transferred (transacted) and issues a 
read/write command. A serial bus management in a 
firmware section manages the configuration of the net- 
work, such as a connection state and ID of each con- 
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nected apparatus. The hardware and firmware sections 
constitute a substantial 1 394 serial bus. An application 
layer in a software section changes with software to be 
used, and defines how data is placed on the interface, 
in accordance with a protocol such as an AV protocol. 
[0090] Fig. 4 shows an address space of the 1 394 se- 
rial bus. it is essential that each apparatus (node) con- 
nected to the 1 394 serial bus has an address of 64 bits 
specific to the node. This address is stored in a ROM so 
that the addressees of each node and a partner node 
can be recognized always and communications with a 
designated partner can be performed: Addressing of the 
1394 serial bus is in conformity with IEEE 1212. Of the 
64-bit address space, the first 10 bits are used for des- 
ignating the bus number, and the next 6 bits are used 
tor designating the node ID. The remaining 48 bits are 
used as an address width assigned to the apparatus. Of 
these .specific address space, the last 28-blt address 
space is used as a specific data area in which an iden- 
tification code of the apparatus, use condition designa- 
tion information, and the like are stored. 
[0091] Technologies characteristic to the 1394 serial 
bus will be described in more detail. 

Electrical Specifications of 1 394 Serial Bus 

[0092] Fig. 5 is a cross sectional view of a 1 394 serial 
bus cable C. With the 1394 serial bus, a connection ca- 
ble accommodates two pairs of twisted signal conduc- 
tors as well as electric power supply conductors. A pow- 
er can therefore be supplied to an apparatus without a 
power supply, an apparatus with a voltage lowered by 
accidents, and other apparatuses. A simple connection 
cable has no electric power supply conductor and is lim- 
ited to a connection of a particular apparatus. A voltage 
at the electric power supply conductors is stipulated to 
be 8 to 40 V aind a current is stipulated to be 1 .5 A DC 
at the rDaximum. 

DS-Link Coding 

[0093] The DS-Link coding method for data transfer 
adopted by the 1394 serial bus will be described with 
reference to Fig. 6. The 1 394 serial bus adopts the DS- 
Link (Data/Strobe Link) coding method. This DS-Link 
coding method is suitable for high speed serial data 
communications and requires two pairs of twisted signal 
conductors. Main data is transferred via one pair of twist- 
ed conductors and a strobe signal is transferred via the 
other pair of twisted conductors. On the reception side, 
a clock signal can be reproduced through exclusive log- 
ical OR of the reception data and strobe signal. 
[0094] The merits of using the DS-Link coding method 
are, for example, that the transfer efficiency is higher 
than other serial data transfer methods, that a circuit 
scale of a controller LSI can be made small because a 
PLL circuit is not necessary, and that since information 
representative of an idle state is not necessary when 



there is no data to be transferred, a transceiver circuit 
of each apparatus can be set to a sleep state and the 
consumption power can be lowered. 

5 Sequence of Bus Reset 

[0095] With the 1394 serial bus, each connected ap- 
paratus (node) is given a node I D so that each apparatus 
can be recognized as a constituent member of the net- 

10 work. If the network configuration changes, for example, 
if the number of nodes increases or decreases because 
of a node Insertion or disconnection or power on/off, the 
new network configuration is recognized. In this case, 
the node which detected such a change transmits a bus 

15 reset signal to the bus to enter a mode of recognizing 
the new network configuration. A change can be detect- 
ed by monitoring a change In the bias voltage at the 
board of the ^ 394 IF port. 

[0096] After a bus reset signal Is transmitted from one 
20 node and when the physical layer of another node re- 
ceives it, the physical layer notifies a reception of the 
bus reset signal to the link layer and transmits the bus 
reset signal to another node. After all the nodes detect 
the bus reset signal, a bus reset process is activated. 
2S The bus reset process is activated not only through 
hardware detection such as cable insertion and discon- 
nection and network abnormality but also through a 
command issued directly to the physical layer under the 
host control by a protocol. When the bus reset process 
30 is once activated, the data transfer is temporarily sus- 
pended, and after the bus reset process is completed, 
the data transfer resumes under, the new network con- 
figuration. 

35 Sequence of Node ID Determination 

[0097] After completion of the bus reset process, each 
node is assigned a new ID in order to reconfigure the 
new network. The general sequence from the bus reset 

40 to node ID determination will be described with refer- 
ence to the flow charts of Figs. 7 to 1 0. 
[0098] The flow chart shown in Fig. 7 illustrates a se- 
ries of processes to be executed by the bus, from a bus 
reset occurrence to a node ID determination and a data 

45 transfer resumption. First at Step S101 , an occurrence 
of a bus reset in the network is always monitored^ and 
when a bus reset occurs because of a node power on/ 
off or the like, the flow advances to Step Si 02. At Step 
S1 02 each node connected to the network declares a 

so parent/child relation in order to know the new network 
connection state from the network reset state. 
[0099] When the parent/child relation is determined 
. for all nodes (Step S103), one node is determined which 
can function as a root node for all other nodes. Until the 

ss parent/child relation is determined for all nodes, the root 
node cannot be determined. After the root node is de- 
termined at Step SI 04. a node ID setting work is per- 
formed at Step S105 to assign each node a node ID. 
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This node ID setting work is repetitively performed (Step 
SI 06) until all the nodes are assigned io in the order of 
leaf node branch node -4 leaf node to be described 
later. After all the nodes are assigned ID, the new net- 
work configuration can be recognized by ail the nodes. 5 
Therefore, at Step SI 07 a data transfer between desired 
nodes is "made possible and if necessary the data trans- 
fer is performed. In this state of Step S107, a mode of 
monitoring an occurrence of the bus reset starts again, 
and if the bus reset is detected, the setting work from 'lo 
Step SI 01 to Step SI 06 is repeated. 
[0100] The details of the process from the bus reset 
to the root determination and the process after the root 
determination to the ID setting, illustrated in the flow 
chart of Fig. 7, will be given with reference to the flow 
charts of Figs. 8 to 10. 

[0101] First, the procedure from the bus reset to the 
root node determination will be described with reference 
to the flow chart of Fig. 8. When an occurrence of a bus 
reset is delected at Step S201. the flow advances to 20 
Step S202 whereat a flag indicating a leaf node is set at 
each apparatus, as a first step'of a work for reconfirming 
the connection state of the reset network. Next, at Step 
S203 the number of other nodes connected to a port or 
ports of each node is checked. 25 
. [01 02] The number of undefined ports (whose parent/ 
child relation is still not determined) is checked (Step 
S204) in order to start the declaration of a parent/child 
relation in accordance with the check result of the 
number of connected ports. Although the number of 30 
ports is equal to the number of undefined ports immedi- 
ately after the bus reset, the number of undefined ports 
checked at Step S204 changes as the parent/child re- 
lation is determined. Only a leaf node can declare the 
parent/child relation immediately after the bus reset. 3S 
The node is judged as a leaf node if the number of un- 
defined ports checked at Step S204 is "1 
[01 03] If the node is a leaf node, at Step S205 a dec- 
laration that "this node is a child and the partner is a 
parent" is made to the node connected to the leaf node, 
to thereafter terminate the process. If a nodejs recog- 
nized as a branch node because of a plurality of con- 
nected ports at Step S203 and a plurality of undefined 
ports at Step S204 immediately after the bus reset, a 
flag indicating a branch is set at Step S206, and at Step 45 
8207 the routine stands by to receive "parent" of the par- 
ent/child relation declaration from the leaf node. The 
branch node received the parent/chiid relation declara- 
tion from the leaf node at Step S207, checks again the 
number of undefined ports at Step S204. If the number 50 
of undefined ports is "1 a declaration that "this node is 
a child" is issued to the node connected to the remaining 
port at Step S205.^ 

[01 04] If the branch node has two or more undefined 
nodes even at the second or later check at Step S204, - 55 
the routine again stands by at Step S207 to receive "par- 
ent" from a leaf node or branch node. If the number of 
undefined ports checked at Step S204 becomes "0" at 



any branch node or a leaf node (in an unusual case of 
not quickly issuing a child declaration), it means that the 
parent/child declaration of the whole network was com- 
pleted. A flag indicating a root is set at Step S208 for 
this single node having no undefined port (all ports de- 
termined as parent), and the node is confirmed as the 
root node at Step S209. 

[0105] Next, the details of the process after the root 
node determination to the ID setting completion will be 
described with reference to the flow charts of Figs. 9 and' 
10. 

[0106] In accordance with the flag inforniation for the 
leaf, branch and root determined by the sequence 
shown in Fig. 8, the nodes are classified into the leaf 
nodes, branch nodes and root node at Step 8301 . In the 
work of assigning each node an ID, a leaf node can be 
assigned ID at the first. IDes from a smaller number 
(starting from a node number = 0) are set in the order 
of leaf node branch node root node. 
[0107] In the case of the leaf node, the number N (nat- 
ural number) of leaf nodes in the network )& set. at Step 
S302. Thereafter, at Step S303 each leaf node requests 
ID from the root node. Upon reception of the requests 
from a plurality of leaf nodes, the root node performs 
arbitration (to select one leaf node) at Step S304. At 
Step S305 one victory node is assigned an ID number 
and remaining defect nodes are notified of a failure. 
[0108] Each leaf node checks at Step S306 whether 
ID was acquired. If not, the flow returns to Step S303 
whereat an ID request is again issued to repeat the 
above operations. If ID is acquired, at Step 8307 a self- 
ID packet is broadcast to all nodes. This self -ID packet 
contains information such as a node ID, the number of 
ports of the node, the number of already connected 
ports, whether each port is a parent or child, and wheth- 
er the node has an ability of a bus manager (if the node 
has a bus manager ability, a contender bit in the self-ID 
packet is set to "1 ", whereas if not, it is set to "0"). 
[0109] The bus manager ability, allows the following 
bus managements: 

(1) Bus power supply management: Management 
of whether each apparatus of the network shown in 
Fig. 1 is an apparatus which requires a power sup- 
ply via the electric power supply conductors in the 
connection cable or an apparatus which has its own 
power supply. 

(2) Maintenance of a speed map: Maintenance of 
communications speed information of each appa- 
ratus of the network. 

(3) Maintenance of a network configuration (topol- 
ogy map): Maintenance of tree structure informa- 
tion such as shown in Fig. 11. 

(4) Bus optimization based upon information ac- 
quired from the topology map. 

[0110] The bus manager node performs a bus man- 
agement of the whole network by using the procedure 
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to be later described. The node having the ability of a 
bus manager, I.e., the node which broadcasts the self- 
ID packet having the contender bit of "1". stores infor- 
mation such as a communications speed in the self-ID 
packets broadcast from the other nodes. When the node 
becomes the bus manager, It forms the speed map and 
topology map in accordance with the stored information. 
[0111] After the node-ID packet is broadcast, the 
number of remaining leaf nodes is decremented by "1" 
at Step S308. If It is judged at Step 8309 that the number 
of remaining leaf nodes still not acquiring ID is "1" or 
larger, the flow returns to Step S303 to repeat the above 
operation. If the count N is "0", i.e., if the number of re- 
maining leaf nodes still not acquiring ID is '0" and all the 
leaf nodes acquired ID and broadcast the self -I D packet, 
then the ID setting for branch nodes starts. 
[0112] The ID setting for branch nodes is similar to the 
leaf nodes. First at Step 8310 the number M (natural 
number) of branch nodes in the network is set. There- 
after, at Step S311 each branch node requests ID from 
the root node. In response to this, the root node per- 
forms arbitration at Step S31 2. Each victory node is as- 
signed ID starting from the smaller number next to the 
last number assigned to the leaf node. At Step S31 3. 
the root node assigns ID to the branch node issued the 
ID request or notifies the branch node of a arbitration 
failure. 

[0113] Each branch node issued the ID request 
checks at Step S314 whether ID was acquired. If not, 
the flow returns to Step S311 whereat an ID request Is 
again issued to repeat the above operation. If ID is ac- 
quired, at Step S31 5 a self-ID packet is broadcast to all 
other nodes. After the self-ID packet of one branch node 
Is broadcast, the number of remaining branch nodes Is 
decremented by "V at Step S316. If it is judged at Step 
S317 that the number of remaining branch nodes still 
not acquiring ID is "1" or larger, the flow returns to Step 
S31 1 to repeat the above operation. 
[0114] If the count M Is "0", i.e., if the number of re- 
maining branch nodes stilt not acquiring ID is "0" and all 
the branch nodes acquired ID and broadcast the setf-ID 
packet, it means that the node still not acquiring ID is 
only the root node. In this case. at Step S318 the ID 
number having the largest number still not assigned is 
set to the root node itself. At Step S31 9, a self-ID packet 
of the root node is broadcast. 

[0115] With the above processes, a presence/ab- 
sence of the bus manager ability of each node becomes 
clear. If a plurality of nodes have the bus manager ability, 
the node having the largest ID number becomes the bus 
manager. If the root node has the bus manager ability, 
it becomes the bus manager because ft has the largest 
ID number in the network, whereas if the root node does 
not have the bus rrtanager ability, the branch node hav- 
ing the largest ID number next to the root node and hav- 
ing the contender bit of "1 " In the self-l D packet becomes 
the bus manager. 

[01 1 6] Which node is the bus manager can be recog- 



nized by each riode by storing broadcasting information 
as to the information of the ID packets of alt other nodes 
broadcast when the ID was acquired in the processing 
shown in Figs. 9 and 10. 

5 [0117] The above operations wil] be described more 
specifically by taking as an example the network shown 
in Fig. 1 1 . In the network shown in Fig. 1 1 , nodes A and 
C are directly connected to a root node B at its lower 
level. A node D is directly connected to the node C at 

10 Its lower level. Nodes E and F are directly connected to 
the node D at its lower level. In this manner, a hierarchi- 
cal structure of the network is formed. 
[0118] The procedure of determining such a hierarchi- 
cal structure, rood node and node IDes is as in the fol- 

is lowing. After a bus reset is detected, a parent/child re- 
lation declaration is made between ports directly con- 
necting respective nodes, in order to confirm the con- 
nection state of respective nodes. A parent is at a higher 
level of the hierarchical structure, and a child is at a low- 

20 er level. In the example shown in Fig. 11. after a bus 
reset is detected, the node A issues the parent/child re- 
lation declaration at the first time. Basically, the hode 
having a connection at only one port, i.e., a leaf node, 
can issue the parent/child relation declaration at the first 

25 time. This is because a connection at only one port can 
be confirmed easily. A parent/child relation Is deter- 
mined starting from one of leaf nodes which confirmed 
that the node is at the end of the network and which op-, 
erated first. 

30. [0119] The port on the node side which made the par- 
ent/child relation declaration (node A between nodes A 
and B) is determined as a child, and the port on the part- 
ner side (node B) is determined as a parent. In this man- 
ner, child and parent are set to the nodes A and B, child 

35 and parent are set to the nodes E and D, and child and 
parent are set to the node F and D. At the level higher 
by one level, of the branch nodes having a plurality of 
connection ports, the parent/child relation declaration at 
a next higher level is made sequentially starting from the 

40 branch node received the parent/child relation declara- 
tion from other nodes. In the example shown in Fig. 11 , 
after the parent/child relatbns between the nodes D and 
E and between the nodes D and F are determined, the 
.node D issues a parent/child relation declaration to the 

45 associated branch node C so that child and parent are 
set to the nodes D and C. The branch node C received 
the parent/child relation declaration from the node D is- 
sues a parent/child relation declaration to the node B 
connected to the other port so that child and parent are 

so set to the nodes C and B. 

[0120] In the above manner, the hierarchical structure 
shown in Fig. 11 is formed. The node B as a parent for 
all the other connected nodes becomes the root node. 
There is only one root node in one network. In the ex- 

55 ample shown In Fig. 11, although the node B is deter- 
mined as the root node, the root node may be another 
node if the node B received the parent/child relation dec- 
laration from the node A issues a parent/child relation 
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declaration to the other node at the earlier timing. Name- 
ly, depending upon the timing of issuing a declaration, 
any node has a possibility of becoming the root node, 
and the root node is not deternnined unanimously even 
in the same network configuration. 
[0121] After the root node is determined, a mode of 
determining each ID enters. All nodes.notify the deter- 
mined node IDes to other nodes, (broadcast tunction). 
Self-ID information contains information such as the 
node number, the connection position, the number of 
ports, the number of connected ports, and the parent/ 
child relation of each port. 

[0122] As the procedure of distributing node ID num- 
bers, the leaf node having a connection at only one port 
can activate the ID determination operation. The nodes 
numbers 0. 1. 2,... are sequentially assigned in the ac- 
tivation order The node acquired the node ID broad- 
casts the information including the node number to other 
nodes. Therefore, each of the other nodes can recog- 
nize that the ID number was "already assigned'. After 
all the leaf nodes acquire their IDes, branch nodes ac- 
quire IDes. The node IDes following the largest ID 
number assigned to the leaf node are assigned to 
branch nodes. Similar to the leaf node, the branch node 
broadcasts the node ID, sequentially starting from the 
branch node assigned the node ID number. Lastly, the 
root node acquires its ID and broadcasts the ID infor- 
mation. The root node has the largest node ID number 
in the network. 

Arbitration 

[0123] With the 1 394 serial bus, prior to data transfer, 
arbitration for bus use right is essentially performed. The 
1 394 serial bus configures a logical bus type network in 
which each apparatus in the network relays a trans- 
ferred signal to transfer it to all apparatuses (nodes) in 
the network. Arbitration is therefore necessary In order 
to avoid packet collision. Only one node can be permit- 
ted to transfer data during some period through arbitra- 
tion. 

[01 24] The arbitration ope rat ion will be described with 
reference to Figs. 12A and 12B. Fig. 12A shows an ex- 
ample of a bus use request. As arbitration starts, one or 
a plurality of nodes request a bus use right to the parent 
node. In the example shown in Fig. 12A, nodes C and 
.F request the bus use right. Upon reception of this re- 
quest, the parent node (node A in Fig. 12A) further re- 
quests (relays) the bus user right to the parent node. 
This request is eventually received by the root node 
which performs a final arbitration. The root node re- 
ceived the requests for the bus use right determines the 
node which can use the bus. 

[0125] This arbitration operation is performed only by 
the root node. The victory node of arbitration is given 
the bus use right. In the example shown in Fig. 128^ the 
node C is permitted to use the bus. and the node F is 
refused to use the bus. As shown in Fig. 1 2B. a DP (Data 



Prefix) packet is transmitted to the arbitration defeat 
nodes to notify them of a rejection of the bus use re- 
quest. The bus use request at the rejected node is sus- 
pended until the next arbitration. In this manner, the ar- 
bitration victory node permitted to use the bus can start 
data transfer thereafter. 

[0126] A series of arbitration operations will be de- 
scried with reference to the flow chart shown In Fig. 1 3. 
The idle state of the bus becomes necessary In order 
for the node to start data transfer. In order to confirm 
whether the bus Is presently idle after the completion of 
previous data transfer, each node judges that data 
transfer is possible, if a gap length (e.g., subaction gap) 
of a predetermined idle time independently preset for 
each transfer mode lapses. 

[0127] At Step S401 it is judged whether a predeter- 
mined gap length preset for each transfer data type such 
as Async data and Iso data is obtained, in order to check 

.whether the bus is presently in the Idle state. Unless the 
predetermined gap length is obtained, a bus use right 
permitting the start of data transfer cannot be requested 
so that the arbitration operation stands by until the pre- 
determined gap length is obtained. If the predetermined 
gap length is obtained at Step S401 , it is judged at Step 
S402 whether there is data to be transferred. If not, the 
operation stands by, whereas if there is transfer data, 
the flow advances to Step S403 whereat a bus use right 
is requested to the root node to reserve the bus. A signal 
representative of the bus use right request is relayed by 
each apparatus of the network as shown in Fig. 1 2A and 
eventually received by the root node at Step S404. 
[01 28] Next, when the root node receives at least one 
bus use right request at Step S404, at Step S405 the 
root node checks the^number of nodes fronn which the 
bus use right request was issued at Step S403. If the 
number of nodes is "1 the node is permitted to use the 
bus immediately thereafter (Step S408). 
[0129] If there is a plurality of use right requested 
nodes, the root node performs at Step S406, an arbitra- 
tion for determining one node which is permitted to use 
the bus. This arbitration is performed fairly and a use 
permission is giveri equally to nodes without giving it to 
the same node at each arbitration. Of the plurality of use 
requested nodes, one node is given the use permission 
through arbitration by the root node at Step S407 and a 
bus use permission signal is transmitted to this node at 

. Step S408. The node received this permission signal 
starts transferring data (packet) immediately after the 
predetermined gap length having a preset idle time. 
[01 30] To the other use requested nodes not given the 
use permission at Step S407, a DP (Data Prefix) packet 
Indicating an arbitration failure is transmitted at Step 
S409. Upon reception of this packet, the flow retums to 
Step S401 and stands by until the predetermined gap 
length is obtained in order to again issue a bus use re- 
quest. 
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Asynchronous Transfer 

[0131] Asynchronous transfer transfers data asyn- 
chronously. A time sequential transition state is shown 
in Fig, 14. In Fig. 14. the first subaction gap indicates a 
bus idle time. After this idle time continues a predeter- 
mined period, each node wishing to transfer data judges 
that the bus can be used and requests for arbitration to 
acquire the bus. When a bus use permission is obtained 
through arbitration, the data is transferred in the form of 
packet. The node receiving the transfer data returns a 
reception confirmation of the transfer data by transmit- 
ting either an ack signal (reception confirmation re- 
sponse code) or a response packet after a short ack 
gap. The ack signal is constituted of four-bit information 
and four-bit check sum. The four-bit information con- 
tains information indicating a reception success, a busy 
state, or a pending state. 

[0132] Fig. 15 shows an example of a packet format 
used by asynchronous transfer. A packet for asynchro- 
nous transfer includes a data field, an error correction 
data CRC field and a header field. As shown in Fig. 15. 
the header field stores therein an object node ID, a 
source node ID, a transfer data length, various codes 
and the like. Asynchronous transfer is one-to-one com- 
munications between each node and a partner node. An 
asynchronous transfer packet transferred from a trans- 
fer source node Is distributed to respective nodes on the 
network. However, a packet destined to other nodes dif- 
ferent from the object node is neglected so that only the 
node destined to the object node can be read. 

Isochronous Transfer 

[0133] Isochronous transfer * transfers data Iso- 
chronously. The isochronous transfer vyhich may be 
called the most characteristic feature of the 1394 serial 
bus, is particularly suitable for a mode necessary for real 
time transfer of data such as multimedia data including 
video data and audio data. The asynchronous transfer 
is one-to-one data transfer, whereas the isochronous 
transfer provides a broadcast function of transferring da- 
ta from one node to all other nodes equally. 
[01 34] Fig. 1 6 is a diagranri showing a time sequential 
transition state of isochronous transfer. The iso- 
chronous transfer is performed at a predetermined time 
inten^al on the bus. This time interval is called an iso- 
chronous cycle which is 125 jis. A cycle start packet in- 
dicates a start time of each cycle and has a roll of ad- 
justing time at each node. The cycle start packet is trans- 
mitted from a node called a cycle master. The cycle start 
packet indicating the start of each cycle is transmitted 
after a lapse of a predetermined idle time (subaction 
gap) after the completion of data transfer during the pe- 
riod one cycle before. This cycle start packet is trans- 
mitted at an time interval of 125 |is. 
[01 35] A plurality type of packets with channel I Des of 
channel A. channel B and channel C shown in Fig. 16 



can be discriminately transmitted during one cycle. 
Therefore, real time data transfer between a plurality of 
nodes can be performed during one cycle. The recep- 
tion node can receive the data having only a desired 
s channel ID. The channel ID is not a destination address 
but it is only a theoretical number of data. Therefore, 
each packet is broadcast from one source node to all 
other nodes. 

[01 36] Prior to transmission of an isochronous packet. 

10 arbitration is performed simitar to the asynchronous 
transfer. However, since the isochronous transfer is not 
one-to-one communications like the asynchronous 
transfer, the isochronous transfer does not use the ack 
signal (reception confirmation response code). An iso 

IS gap (isochronous gap) shown in Fig. 16 corresponds to 
an idle period necessary for confirming a bus idle state 
prior to performing isochronous transfer After this idle 
period, a node wishing to perform isochronous transfer 
judges that the bus is idle, and can request tor arbitration 

20 before data transfer. 

[01 37] Fig. 1 7 shows an example of the packet format 
of isochronous transfer. The packet of eaclT channel has 
a data field, an error correction data CRC field and a 
header field. As shown in Fig. 17, the header field stores 

2S therein a transfer data length, a channel number, vari- 
ous codes, error correction header CRC and the like. 

Bus Cycle 

30 [0138] In a practical data transfer on the 1394 serial 
bus, isochronous transfer and asynchronous transfer 
can be mixed. Fig. 18 shows a time sequential transition 
state of mixed isochronous and asynchronous transfers 
on the bus. As shown, the isochronous transfer is exe- 

35 cuted with a priority over the asynchronous transfer. The 
reason for this is that after the cycle start packet, the' 
isochronous transfer can be activated at a gap length 
(isochronous gap) shorter than an idle period gap length 
(subaction gap) necessary for activating the asynchro- 

40 rious transfer. 

[0139] In a general bus cycle shown in Fig. 18, when 
the cycle #m starts, a cycle start packet is transmitted 
from the cycle master to each node. Each node adjusts 
time by using this cycle start packet. After a predeter- 

4S rnlned idle period (isochronous gap), a node which wish- 
es isochronous transfer requests for arbitration in order 
to transfer a packet. 

[0140] In the example shown in Fig. 18, packets of 
channel e, s and k are sequentially and isochronously 

so transferred. This operation from arbitration request to 
packet transfer is repeated as many times as the 
number of channels. After all the isochronous transfers 
during the cycle #m are completed, the asynchronous 
transfers are executed. When the idle time lapses by the 

55 amount of the subaction gap allowing the asynchronous 
transfer, the node wishing asynchronous transfer judges 
that it is possible to request for arbitration. 
[0141] The asynchronous transfer is permitted only 
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when the subaction gap for activating the asynchronous 
transfer Is obtained during the period after the comple- 
tion of asynchronous transfer and before the time (cycle 
synch) when the'next cycle start packet is transmitted. 
[0142] In the cycle #m shown in Fig. 18, the iso- s 
chronous transfers for three channels and the asynchro- 
nous transfers for two packets 1 and 2 including ack sig- 
nals are executed. After the asynchronous packet 2 is 
transferred, it becomes the time (cycle synch) for the 
next cycle #(m+l) so that the data transfer during the io 
cycle #m is terminated until this tirhe. . 
[01 43] If it becomes the time (cycle synch) for the next 
cycle start packet during an asynchronous or iso- 
chronous transfer operation, the transfer operation is 
not intercepted by all means, but the idle period after the is 
completion of this transfer operation is awaited and then 
the cycle start packet for the next cycle is transmitted. 
More specifically, if one cycle continues longer than 125 
^Sj the next cycle is shortened correspondingly more 
than the nominal 1 25 (IS. 20 
[0144] Although the period of each cycle can be pro- 
longed or shortened more than the nominal 125 [is, the 
isochronous transfer is executed always at each cycle 
in order to preserve the real time transfer, whereas the 
asynchronous transfer is passed if rTecessary to the next ^5 
or following cycle when the cycle time is shortened. Con- 
sidering also such delay information, the cycle master 
adjusts time at each node. 

[0145] Fig. 1 9 is a block diagram showing a portion of 
the printer 104 and D-VTR 105 in the network conflgu- 30 
ration shown in Fig. 1 . The characteristic features of this 
Invention will be described with reference to Figs. 19 to 
32. 

[0146] In D-VTR 105 shown in Fig. 19, reference nu- 
meral 3 represents a magnetic tape^ reference numeral 3$ 
4 represents a recording/reproducing head, reference 
numeral 5 represents a reproduction processing unit, 
reference numeral 6 represents a video decoding unit, 
reference numeral 7 represents a D/A converter, refer- 
ence numeral 9 represents an output terminal, refer- 40 
ence numeral 10 represents an operation unit, refer- 
ence numeral 11 represents a system controller for 
VTR, reference numeral 1 2 represents a frame memory, 
reference numeral 13 represents a 1394 interface (l/F) 
unit, and reference numeral 1 4 represents a selector for 4S 
selecting specific data from a plurality type of data. In 
Fig. 19, only the reproducing system of D-VTR 105 is 
shown. 

[0147] In the printer 104 shown In Fig. 19, reference 
numeral 1 7 represents a 1 394 interface (l/F) unit for the 50 
printer, reference numeral 16 represents an image 
processing unit for rasterizing image data so as to print 
it at the printer, reference numeral 1 9 represents a mem- 
ory for storing rasterized image data> reference numeral 
20 represents a printer head, reference numeral 21 rep- ss 
resents a driver for driving the printer head 20 and feed- 
ing a print sheet, reference numeral 22 represents an 
operation unit for the printer, reference numeral 23 rep- 



resents a printer controller for controlling the whole op- 
eration of the- printer 104, reference numeral 24 repre- 
sents a printer information generation unit for generating 
printer information such as the operation state, resolu- 
tion, and color/monochrome print performance, of the 
printer 1 04. and reference numeral 25 represents a data 
selector. 

[01 48] I n D-VTR 1 05 constructed as above, image da- 
ta recorded on the magnetic tape 3 is read with the re- 
cording/reproducing head 4, and the reproduction 
processing unit 5 converts the read image data into data 
of the reproduction format. Since the read image data 
was recorded after it was encoded by a predetermined 
home use digital video band compression method such 
as DCT (discrete cosine transform) and VLC (variable 
length coding), the decoding unit 7 executes a prede- 
termined decoding process. After the image data is con- 
verted into analog signals by the D/A converter 7. it is 
output via the external terminal 9 to an external appara- 
tus. 

[01 49] If desired image data and the like is to be trans- 
ferred to another node by using a 1 394 serial bus (1 394 
cable C), the image data decoded by the decoding unit 
6 is temporarily stored in the frame memory 12, and 
transferred via the data selector 1 4 to the 1 394 l/F unit 
13 and transferred via the 1394 cable C, for example, 
to the printer 104 and PC 103. The data selector 14 
transfers the image data as well as various control data 
from the system controller Ittothe 1394 l/F unit 13. If 
the transferred image data is data to be directly printed 
on the printer 104, the printer 104 receives the image 
data via the 1394 l/F unit 17, whereas if the image data 
is data to be transferred to another node such as PC 
103, the image data is transferred via the 1394 l/F node 
17 to the object node. 

[0150] A reproduction operation or the like of D-VTR 
105 is instructed from the operation unit 10. In accord- 
ance with an instruction entered from the operation unit 
10, the system controller 11 controls the VTR reproduc- 
tion processing unit and other necessary circuits. De- 
pending upon an entered instruction, for example, the 
system controller 11 supplies a control command to the 
printer 104 to transfer image data to the printer 104 via 
the data selector 1 4, 1 394 l/F unit 1 3, and 1 394 cable C. 
[01 51 ] Printer data such as printer operation state da- 
ta supplied from the printer 104 via the 1394 cable C 
can be received at the systerh controller 11 via the 1 394 
l/F unit 1 3 and data selector 1 4. If the printer data is not 
necessary for D-VTR 1 05, it is not supplied to the system 
controller 11 but is transferred to D-VTR 106 via the 
1 394 l/F unit 1 3 and 1 394 cable C (refer to the connec- 
tion state shown in Fig. 1 ). The printer data may be 
transferred to PC 103 via the 1 394 l/F unit 17 and 1 394 
cable of the printer 1 04. 

[0152] The data selectors 14 and 25 of D-VTR 105 

and printer 104 select input/output data and discrimi- 
nately supply the selected data to proper circuit ele- 
ments. 
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[0153] Next, the operation of the printer 104 will be 
described*. Data input to the 1 394 l/F unit 17 is classified 
into each data type by the data selector 25. Data to be 
printed is supplied to the image processing unit 16 
whereat it is processed to be converted into data suita- ^ 
ble tor printing, and stored as print image data in the 
memory 1 9 under the control of the printer controller 23. 
The printer controller 23 operates to transfer the print 
image data read from the memory 1 9 to the printer head 
20 to print it out. The control of the printer head 20 and io 
the control of paper feed are performed by the driver 21 
under the control of the printer controller 23. That is, the 
printer controller 23 controls the print operation indirect- 
ly. The operation unit 22 of the printer 1 04 enters instruc- 
tions for various operations such as paper feed, reset, 
. ink check, and printer standby/stop. In accordance with 
an entered instruction, each circuit portion is controlled 
by the printer controller 23. 

[01 54] If data input to the 1 394 l/F unit 1 7 is command 
data for the printer 1 04 issued from PC 1 03, D-VTR 1 05 
or the like, this command data is transferred via the data 
selector 25 to the printer controller 23 which then con- 
trols each circuit portion of the printer. The printer infor- . 
mation generation unit 24 generates printer information 
such as a printer operation state, a message indicating 
a print end or a print ready state, an alarm message in- 
dicating paper jamming, operation error, ink presence/ 
absence or the like, and print image information. This 
printer information can be supplied to another port via 
the data selector 25 and 1 394 l/F unit 1 7. 
[0155] In accordance with the output printer informa- 
tion. PC 103 and D-VTR 105 execute a display process 
and data process matching the printer state. A user look- 
ing at a message and print image information displayed 
on PC in accordance with the printer information (also 
on D-VTR 105 if it has a direct print function), can enter, 
a proper command from PC 1 03 (also from D-VTR 1 05) 
to supply it via the 1 394 serial bus to the printer 1 04 so 
that the operation of each circuit portion of the printer 
104 and the operation of the image processing unit 18 
can be controlled by the printer controller 23. 
[0156] As above, image data and various types of 
command data are transferred via the 1 394 serial bus 
interconnecting PC 103, D-VTR 105 and printer 104. 
The method of transferring data from D-VTR 105 is in 
conformity with the previously described 1 394 serial bus 
specifications. Over the 1 394 serial bus, video data (and 
audio data) is mainly transferred as I so data by the iso- 
chronous transfer method, and command data is trans- 
ferred as Async data by the asynchronous transfer 
method. 

[0157] Some data is more preferably transferred 
through asynchronous transfer than through iso- 
chronous transfer In such a case, the asynchronous 
transfer method is used always. Printer data supplied 
from the printer is transferred as Async data by the asyn- 
chronous transfer method. However, data having a large 
capacity, such as image data, is transferred as Iso data 



by the isochronous transfer method. 
[0158] In the network configured as shown in Fig.^l 
by using the 1394 serial bus. data can be bidirectionally 
transferred from D-VTR' 105 and printer 104 to PC 103, 
D-VTR 106, DVD player 107, CD player 108. AV ampli- 
fier 1 02 and TV monitor 1 0 1 accprding to the 1 394 serial 
bus specifications. 

[01 59] The TV monitor 1 01 , AV amplifier 1 02, PC 1 03, 
D-VTR 106, DVD player 107, and CD player 108 each 
have function control units specific to each apparatus. 
However, they have the data selector and 1394 l/F unit 
similar to those of D-VTR 1 05 and printer 1 04 which are 
essential for data communications over the 1394 serial 
bus so as to properiy transfer input/output data to and 
from each circuit block of the apparatus. The outline of 
IEEE 1394 technologies have been described above. 
[0160] Fig. 20 is a block diagram of a video camera 
2600 having an IEEE 1396 serial l/F unit. The video 
camera 2600 is mainly classified into an image pickup 
unit, a digital signal processor 2601 , and a camera sys- 
tem controller 2602: the image pickup unit being consti- 
tuted of an unrepresented optical lens unitT an iris stop 
2603, a CCD 1604, an AGC circuit 2605. an A/D con- 
verte'r 2606, an iris stop driver 2607, a CCD driver 260B, 
and a timing generator 2609. 

[01 61 ] Image light focussed on an image pickup plane 
of CCD 2604 via the optical lens unit and iris stop 2603 
is photoelectrically converted by CCD 2604 into analog 
image signals. The analog image signal is amplified by 
the AGC circuit 2605 and converted by the A/D convert- 
er 2606 into a digital signal which is input to the digital 
signal processor 2601 . 

[0162] Of the image signal input io the digital signal 
processor 2601 , a luminance component Y is input to a 
signal processing block 2614 whereat the level of the 
luminance component is compared with a reference sig- 
nal generated by an iris stop control reference signal 
generator 2615. A comparison result from the signal 
processing block 2614 is supplied to the iris stop driver 
1607 to automatically control the iris stop 2603 so that 
an iris stop value suitable for exposure light can be ob- 
tained always. 

[0163] Of the image signal input to the digital signal 
processor 2601 , a color signal component is input to a 
color separation matrix 2610. The color separation ma- 
trix 2610 separates the color signal into three color sig- 
nal components of R (red). G (green) and B (blue). Of 
these, the R and B color signal components are input to 
level control circuits 2611 and 2612 to control the levels 
thereof. The G color signal component and the R and B 
color signal components output from the level control 
circuits 2611 and 2612 are input to a color difference 
matrix 261 3 to be converted into R-Y and B-Y color dif- 
ference signals. 

[01 64] Similar to the iris stop value control, for the lev- 
el control of the color signal components, the levels of 
the R-Y and B-Y color difference signals output from the 
color difference matrix 261 3 are compared by the signal 
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processing block 2614 with the reference signals gen- 
erated by R-Y and B-Y level control reference signal 
generators 261 6 and 2617, and a connparison result is 
supplied from the signal processing block 2614 to the 
level control circuits 2611 and 2612. With this level con- 
trol for the color signal components, a proper white bal- 
ance can be obtained always. 

[0165] A time for accumulating electric charges cor- 
. responding to the amount of light focussed on the image 
pickup plane of CCD 2604 in each cell of CCD 2604, i. 
e.. a shutter speed, is controlled by a CCD drive signal 
supplied from the timing generator 2609 to CCD 2604 
via the CCD driver 2608. The timing generator 2609 is 
connected to an l/F unit 2625 of the camera system con- 
troller 2602, and controls the CCD accumulation time in 
accordance with a control command from a CPU 2626. 
The output levels of the iris stop control reference signal 
generator 261 5 and R-Y and B-Y level control reference 
signal generators 2616 and 2617 are also controlled in 
accordance with control signals supplied from the cam- 
era system controller 2602 via IF units 2625 and 1618. 
[01 66] The camera system controller 2602 of the vid- 
eo camera 2600 can communicate with an external PC 
103 via a 1394 cable C and a 1394 l/F unit 2627. With 
this communications function, it is possible to control the 
video camera 2600 externally from PC 103. Namely, in 
accordance with camera control commands from PC 
103, CPU 2626 supplies signals for changing the levels 
of signals to be output from the iris stop control relerence 
signal generator 2615 and R-Y and B-Y level control ref- 
erence signal generators 2616 and 1617, to thereby 
change reference values for the iris stop value, R-Y and 
B-Y levels and control the iris stop value, color hue and 
density from the extemal. 

[01 67] The reference values of the levels of signals to 
be output from the iris stop control reference signal gen- 
erator 261 5 and R-Y and B-Y level control reference sig- 
nal generators 2616 and 1617, are stored in a standard 
control data storage area 2621 of a RAM 2629. Usually, 
data in this area 2621 is transferred to a control data 
storage area 2623 of a RAM 2630 and then the control 
condition data is supplied to the iris stop control refer- 
ence signal generator 2615, R-Y and B-Y level control 
relerence signal generators 2616 and 1617. and timing 
generator 2609, so that a proper photographing condi- 
tion can be automatically set. 

[01 68] In controlling the video camera 2600 from PC 
1 03, the camera control commands transmitted from PC 
103 to the 1 394 l/F unit 2627 are changed to data suit- 
able for the video camera 2600 by CPU 2626 and then 
supplied to the digital signal processor 2600 via the l/F 
unit 2625. Data output from the l/F unit 2625 to the digital 
signal processor 2601 is also stored in an adjustment 
control data storage area 2622 of RAM 2629, and read 
by CPU 2626 via the control data storage area 2623 
when necessary. In this manner, camera control infor- 
mation supplied from PC 1 03 is temporarily stored in the 
video carnera 2600 and read when necessary to repeat 



similar controls. 

[0169] CPU 2626 controls an access, to RAMs 2629 
and 2630 via an address assignment unit 2620 and an 
address and R/W assignment unit 2624. When the pho- 
s tographing condition set by PC 103 is set, the data In 
the adjustment control data storage area 2622 is written 
in the control data storage area 2623, whereas when 
the standard photographing condition is set, the data in 
the standard control data storage area 2621 is written 

TO in the control data storage area 2623. 

[0170] A ROM 2628 is preset with control programs 
corresponding to the flow charts shown in Figs. 7 to 10 
and Fig. 13 and the flow chart shown in Fig. 22 to be 
later described. CPU 2626 executes these control pro- 
grams. The control programs corresponding to flow 
charts shown in Figs. 21 , 23, 27, 29 and 30 to be exe- 
cuted by PC 103 and image contents,. data and the like 
shown in Figs. 24, 25, 26, 28. 31 and 32, respectively 
to be later described may be stored in an unrepresented 

20 storage medium such as a floppy disk, a hard disk and 
a CD-ROM and supplied to PC 1 03. 
[0171] When a 1394 cable C is connected, the video 
camera 2600 and PC 103 judge whether a mode setting 
operation is to be performed or not. Specifically, on the 

2S PC 103 side, as shown in Fig. 21 , when a routine starts 
at Step S501 , it is checked at Step S502 whether a 1 394 
cable C is connected. This check is performed by de- 
tecting an occurrence of a bus reset. 
[01 72] If a bus reset does not occur, the routine stands 

30 by without performing any operation, whereas If there Is 
an occurrence of a bus reset, it is judged at Step S503 
whether the video camera 2600 is connected to the 
1394 cable C. This judgement whether the video cam- 
era 2600 is connected or not, is performed for example 

35 by checking the 64-bit address read from the address 
space, of the 1 394 serial bus of the video camera 2600. 
[01 73] If it is judged at Step S503 that the video cam- 
era 2600 to be controlled is not connected, the routine 
returns to Step S502. If it is judged that the video camera 

40 2600 to be controlled. is connected, It Is judged at Step 
S504 whether the video camera 2600 is ready for re- 
ception of a mode setting command from PC 103. This 
ready state for reception of the mode setting command 
corresponds to a manual setting mode or the like, as 

45 different from a tape reproduction mode of the video 
camera 2600, i.e., a camera mode, and other various 
auto modes. 

[0174] If not in the ready stale for reception of the 
mode setting command, the routine returns to Step ' 

so S503 whereas it is checked whether the video camera 
2600 to be controlled is still connected, to thereafter fot^ 
low Step S504. If it is judged at Step S504 that the video 
camera 2600 is ready for reception of the mode setting 
command, a mode setting program is activated and a 

55 mode setting command is supplied from PC 103 to re- 
motely control the video camera 2600. 
[0175] On the video camera 2600 side, as shown in 
the flow chart of Fig. 22, when a routine starts at Step 
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S506. an ordinary camera operation starts at Step S507. 
The ordinary camera operation is performed under the 
conditions that the standard control data in the standard 
control data storage area 2621 is written in the control 
data storage area 2623 shown in Fig. 20. 
[01 7S] While the ordinary camera operation is per- 
tormed, CPU 2626 always monitors at Step S508 
whether a 1394 cable C is connected. As a method of 
detiBCting a connection of the 1 394 cable C. for example, 
a change in the bias voltage at the port is detected. If it 
is not judged at Step S508 that a 1 394 cable C was con- 
nected, the routine returns to Step S507, whereas if it is 
judged that a 1 394 cable C was connected, at Step S509 
the routine stands by until the bus reset is completed, 
and at Step S510 it is checked whether the connection 
partner is PC 103. This check is performed tor example 
by checking the 64-bit address read from the address 
space ot the 1 394 serial bus of the video camera, similar 
to that described with the PC 103 side operation. 
[0177] If the connection partner is PC 103, it is 
checked at-Step S511 whetherthe PC 103 side operates 
the mode setting program. This check is performed for 
example by reading information of the application layer 
shown in Fig. 3 or confirming Async data transferred be- 
tween PC 103 and video camera. If it is confirmed at 
Step S512 that the PC 103 side operates the mode set- 
ting program, the routine advances to Step S512 
whereat the control reference value and shutter speed 
are changed and the contents in the control data storage 
area 2623 are rewritten in accordance with the com- 
mand from PC 1 03, to thereby perform the mode setting 
operation of the video camera 2600. 
[0178] The video camera 2600 side judges whether 
the mode setting operation is executed in accordance 
with a command from PC 103, while the video camera 
2600 sequentially executes each of judgement Steps 
SSOe to S511 . If any one of the judgement Steps is not 
satisfied, the ordinary camera operation continues to be 
executed without following the command from PC 103. 
[0179] When the video camera 2600 executes the 
mode setting operation in accordance with the com- 
mand from PC 1 03, it is necessary for PC 1 03 to execute 
the mode setting program as described above. Fig. 23 
is a flow chart illustrating the outline of a mode setting 
program (corresponding to Step 8505 in Fig. 21) to.be 
executed by PC 103. 

[01 80] First, at Step S5051 the type ot a.setting mode 
selected upon operation of an unrepresented mouse or 
keyboard is judged. In accordance with the selected set- 
ting mode, a program corresponding to one of a photo- 
graphic condition setting mode at Step S5052, a stand- 
ard setting mode at Step S5053 and a photographing 
image confirmation and condition setting mode at Step 
S5054 is executed. 

[0181] The details of the photographic condition set- 
ting mode at Step S5052. standard setting mode at Step 
S5053 and photographing image confirmation and con- 
dition setting mode at Step 85054 will be given in this 



order. Standard Setting Mode 

[0182] In the standard setting mode, the contents of 
various photographing conditions for the video camera 
2600 are stored in advance in PC 103. and when a typ- 

s ical photographing condition is selected by PC 1 03, the 
video camera 2600 is set so as to match the selected 
photographing condition by PC 103. 
[0183] When the standard setting mode is selected, 
a screen 601 shown in Fig. 24 is displayed on the mon- 

10 itor of PC 103. Several photographing scenes are dis- 
played on the screen 601 which are difficult to be taken 
with a good image quality by using general automatic 
setting of the video camera 2600. If an evening sun pho- 
tographing mode is selected with a mouse or the like, a 

IS display is changed to a screen 602 shown in Fig. 25. 
Displayed on this screen 602 are an example 603 ot a 
photographed image of an evening sun, an explanation 
604 of the evening sun photographing mode, a mode 
setting conformation message 605, and a camera set- 

20 ling button 606. 

[0184] It is usual that setting sun is to be photo- 
* graphed reddish. However, with general automatic set- 
ting of the video camera 2600, the auto white balance 
function operates to suppress red color components 

25 and make whitish as much as possible. Therefore, a 
photographed image is less reddish and a good image 
like an evening sun cannot be photographed. 
[01 85] When the evening sun photographing mode is 
selected in the standard setting mode, for example, the 

30 levels of signals to be output from the R-Y and B-Y level 
control reference signal generators 2616 and 2617 
shown in Fig. 20 are changed to the values preset in PC 
103. so that an image emphasizing red is output from 
the video camera 2600. At the same time, in order not 

35 no make CCD 2600 saturated, a proper preset shutter 
speed and iris stop value are supplied from PC 103 to 
the video camera so that an evening sun can be taken 
more clearly. When an operator of PC 103 clicks the 
camera setting button 606 shown in Fig. 25, the above- 

40 described preset values are transferred from PC 1 03 to 
the video camera 2600 which in turn sets its values in 
accordance with the supplied preset values and stores 
the supplied preset values. 

[0186] In the above description, although the white 
45 balance, shutter speed and iris stop value are used as 
the camera setting conditions tor the evening sun pho- 
tographing mode, other parameters such as those enu- 
merated in Fig. 26 may be supplied from PC 103. For 
example, in a wedding reception photographing mode 
50 (refer to Fig. 24), in order to prevent the faces of a bride 
and bridegroom from becoming whitish, PC 1 03 controls 
the iris stop 2603 to be stopped down more or less. 
[0187] In a living thing observation (closeup) mode 
(refer to Fig. 24), PC 103 can control to shorten a focal 
55 length and provide an optical condition allowing macro 
photographing. In a ski ground mode (refer to Fig. 24), 
in order to avoid light diffraction to be caused by an ex- 
cessive stop down of the iris stop 2603 under high iliu- 
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minance, PC 103 can control to suppress the iris stop 
amount to a predetermined value and set a high shutter 
speed. In anight view photographing mode (refer to Fig. 
24), in order to photograph a good color of neon lights, 
PC 1 03 can control to set proper values of the iris stop, s 
shutter speed and white balance. Photographing Con- 
dition Setting Mode 

[0188] Fig. 27 is a flow chart illustrating the process 
of the photographing condition setting mode (Step, 
S5052 in Fig. 23) to be executed by PC 1 03. As the proc- fO 
ess of the photographing condition setting mode starts, 
a mode selection screen similar to that shown in Fig. 24 
is displayed on the monitorof PC 103, and an operator 
selects a desired scene. PC 103 stands by until the op- 
erator selects a mode of a desired photographing scene '5 
(Step S521). After the scene mode is selected, the 
standard camera setting condition of the selected scene 
mode is read from the memory of PC 103. Assuming 
that the operator selects the evening sun photographing^ 
mode, the standard camera setting condition read at 20 
Step S522 is the same as that selected in the standard 
setting mode described previously. 
[0189] Next, at Step S523 a screen 2401 shown in 
Fig. 28 is displayed on the monitor of PC 103. Displayed 
on this screen 2401 shown in Fig. 28 are a mode expla- 2S 
nation 2402, an example 2409 of a photographed 
evening sun, a hue adjustment tab 2403, a color density 
tab 2404, an iris stop value adjustment tab and iris stop 
value display 2405, a shutter speed adjustment tab and 
shutter speed display 2406, a next operation explana- 30 
tion 2407, and a camera setting button 2408: 
[01 90] In the photographing condition setting process 
at Step S524, the operator moves each adjustment tab 
with a mouse or the like to change the standard setting 
state of the video camera 2600 in accordance with a per- 3S 
sonal preference. Fig. 29 is a flow chart illustrating the 
details of the photographing setting process at Step 
S524 shown in Fig. 27. 

[0191] As the process starts at Step S524 shown in 
Fig. 27, it is checked at Step S5241 shown in Fig. 29 
which item the operator intends to change. More specif- 
ically, since each tab displayed at the cursor position of 
the mouse is operated upon, a coincidence between the 
cursor position of the mouse and the display position of 
each tab is detected. For example, if the mouse cursor 45 
on the hue adjustment tab 2403 is moved to the left while 
the right button of the mouse is clicked, the setting con- 
tents are changed at Step 85242 to emphasize red 
color and at the same time the tab display is moved to 
the left as the nriouse cursor moves. so 
[0192] Similar adjustment and setting contents 
change are performed at Steps S5243, S5244 and 
S5245 respectively for color density iris stop value and 
shutter speed. It is checked at Step S5246 whether the 
camera setting button 2408 shown in Fig. 28 Is clicked. 55 
If not, the routine returns to Step S5241 to accept the 
next adjustment. If the camera setting button 2408 is 
clicked, this routine is terminated. 



[0193] As a series of adjustment operations is per- 
formed, the hue, color density, screen brightness and 
the like of the photographed example 2409 on the 
screen 2401 shown in Fig. 28 may be changed with a 
position of each tab to show an image to the operator. 
In this case, the operator can set the photographing con- 
ditions nriore conveniently and easily. 
[0194] After the photographing conditions are set in 
the manner described above, the camera setting condi- 
tions are rewritten in PC 103 at Step S525 shown in Fig. 
27. Next, at Step S526 PC 103 transfers the above-de- 
scribed various setting values to the video camera 2600 
which rewrites the camera setting conditions on the vid- 
eo camera 2600 side. PC 103 checks at Step S527 
whether the setting process on the video camera 2600 
side is completed. If not, the routine returns to Step 
S526. whereas if completed, the routine is terminated. 
[0195] As above, since the operator can adjust and 
change the standard setting of each photographing 
.mode, the setting state of the video camera 2600 match- 
ing the operator's preference can be remotely supplied 
from PC 1 03. 

Photographing Image Confirmation and Condition 
Setting Mode 

[0196] Fig. 30 is a flow chart illustrating the details of 
the process of the photographing image confirmation 
and condition setting mode at Step S5054 shown in Fig. 
23. As the process of the photographing image confir- 
mation and condition setting mode starts, a screen sim- 
ilar to that shown in Fig. 24 is displayed on the monitor 
of PC 103. The operator selects a desired photograph- 
ing scene. PC 103 stands by at Step S541 until the op- 
erator selects the photographing scene. After the scene 
mode is selected, at Step S542 the standard camera 
setting condition of the selected scene mode is read 
from the memory of PC 103. Assuming that the operator 
selects the evening sun photographing mode, the stand- 
ard camera setting condition read at Step S542 is the 
same as that selected in the standard setting rtjode de- 
scribed previously. 

[0197] Next, at Step S543 a screen 2501 shown in 
Fig. 31 is displayed on the monitor of PC 103. Displayed 
on this screen 2501 shown in Fig. 31 are a mode expla- 
nation 2502, an image loading display 2504, a next op- 
eration explanation 2503, and a camera image loading 
button 2505- In accordance with the display on the 
screen 2501 , the operator searches and selects a prop- 
er sample image of a photographed evening sun, while 
reproducing a tape (not shown) of the video camera 
2600. The searched and selected sample image is load- 
ed in PC 103 at Step S544 when the camera loading 
button 2505 is clicked. Since it takes some time to load 
the reproduced image from the video camera, whether 
the image loading is completed is monitored at Step 
S545. If completed, the screen 2506 shown in Fig. 32 is 
displayed at Step S546. 
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[01 98] Displayed on this screen 2506 are a mode ex- 
planation 2502, an image (i.e.. an actually photo- 
graphed evening sun image) 2507 loaded at Step S544. 
a hue adjustment tab 2403. a color density tab 2404, an 
iris stop value adjustment tab and iris stop value display 
2405, a shutter speed adjustment tab and shutter speed 
display 2406, a next operation explanation 2407, and a 
carriera setting button 2408. > 
[01 99] In the photographing condition setting process 
at Step S547, the operator moves each adjustment tab 
with a mouse or the like to change the standard setting 
state of the video camera 2600 in accordance with'a per- 
sonal preference. 

[0200] As a series of adjustment operations is per- 
formed, the hue, color density, screen brightness and 
the like of the photographed example 2409 on the 
screen 2401 shown in Fig. 28 may be changed with a 
position of each tab to show an image to the operator 
In this case, the operator can set the photographing con- 
ditions more conveniently and easily. 
[0201] After the photographing conditions are set in 
the manner described above, the camera setting condi- 
tions are rewritten in PC 1 03 at Step S548. This process 
becomes necessary when an image is again photo- 
graphed under the photographing condition set at Step 
8547 and this photographing condition is desired to be 
changed again. 

[0202] Next, at Step S549 PC 103 transfers the 
above -described various setting values to the video 
camera 2600 which rewrites the camera setting condi- 
tions on the video camera 2600 side. PC 103 checks at 
Step 8550 whether the setting process on the video 
camera 2600 side is completed. If not. the routine re- 
turns to Step S549. whereas if completed, the routine is 
terminated. 

[0203] As above, since the operator can adjust and 
change the standard setting of each photographing 
mode, by confirming the actually photographed image, 
the setting state of the video camera 2600 matching the 
operator's preference can be remotely supplied from PC 
103. 

[0204] As described above, according to the embod- 
iment, the control contents heretofore fixedly set in a vid- 
eo camera can be changed remotely from PC 103. 
Since various camera control conditions for various sub- 
jects are stored in PC 1 03 without storing a large amount 
of control information in a video camera, PC 103 can set 
the video camera control condition matching a subject 
to be photographed. An operator of PC 103 can adjust 
the video camera control condition preset in PC 103 to 
provide the video camera control condition matching the 
operator's preference. If the actually photographed im- 
age is loaded in PC 1 03 when the operator adjusts the 
video camera control condition, an image to be photo- 
graphed after adjustment can be simulated beforehand 
on PC 103. 



Modification 

[0205] The invention is not limited only to the above 
embodiment. For example, control data such as an iris 

5 stop value, shutter speed and white balance stored in 
PC for a specific photographing condition such as a 
night scene may be automatically transmitted to a video 
camera when a connection to the video camera is de- 
tected. The invention is also applicable to a video cam- 

10 era for photographing still images in addition to a video 
camera for photographing moving images. 
[0206] If an image pickup apparatus and a printer are 
connected by a 1 394 cable, a photographed image (re- 
produced image) having a definition corresponding to 

75 the printer perfomnance (such as a resolution, print 
speed and full color/mono color) may be automatically 
transmitted to the printer by detecting the printer per- 
formance, or the photographed image may be automat- 
ically transmitted at a transmission speed matching the 

20 printer performance to print it out. In this case, informa- 
tion of the printer performance read from the printer in- 
formation generation unit 24 may be positi>7ely transmit- 
ted from the printer to the image pickup apparatus or it 
may be transmitted from the printer in response to an 

25 inquiry from the image pickup apparatus. 

[0207] As described so far, according to the invention, 
an image pickup control apparatus for control ling an im- 
age pickup apparatus via a data communications inter- 
face unit, comprises: storage means for storing control 

30 data for controlling the image pickup apparatus; connec- 
tion detecting means for detecting a connection to the 
image pickup apparatus via the data communications 
interface unit: and transmission control means for trans- 
mitting the control data stored in the storage means to 

35 the Image pickup apparatus when the connection de- 
tecting means detects a connection to the image pickup 
apparatus. Accordingly, the image pickup apparatus 
can be remotely and reliably controlled from another ap- 
paratus.- 

40 [0208] Many widely different embodiments of the 
present invention may be constructed without departing 
from the spirit and scope of the present invention. It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 

45 specification, except as defined in the appended claims. 



Claims 

so 1. An image pickup control apparatus for controlling 
an image pickup apparatus via a data communica- 
tions interface unit, comprising: 

storage means for storing control data for con- 
ss trolling the image pickup apparatus; 

connection detecting means for detecting a 
connection to the image pickup apparatus via 
the data communications interface unit; and 
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transmission control means tor transmitting the 
control data stored in said storage means to the 
image pickup apparatus when said connection 
detecting means detects a connection to the 
image pickup apparatus. s 

An image pickup control apparatus according to 
claim 1 , wherein said storage means stores the con- 
trol data tor controlling a stop, a hue, a color density 
and a shutter speed. io 

An image pickup control apparatus according to 
claim 1, further comprising reception detecting 
means for detecting a control reception state of the 
image pickup apparatus, wherein said transmission is 
control means transmits the control data stored in 
said storage means to the image pickup apparatus 
when said connection detecting means detects a 
connection to the image pickup apparatus and 
when said reception delecting means detects a 20 
control reception state of the image pickup appara- 
tus. 

An image pickup control apparatus according to 
claim 1 , wherein the image pickup apparatus has 26 
storage-means for storing the control data transmit- 
ted from said transmission control means as current 
control data. 

An image pickup control apparatus according to 30 
-claim 1 , wherein said storage means stores the con- 
trol data for each of a plurality of photographing con- 
ditions, the image pickup control apparatus further 
comprises guide means for guiding to select a de- 
sired photographing condition by displaying a plu- 3S 
rality of photographing conditions stored in said 
storage means, wherein said transmission control 
means transmits the control data corresponding to 
the desired photographing condition selected by 
being guided by said guide means. 40 



changing the control data corresponding to the 
model image by referring to the model image dis- 
played by said display control means, wherein said 
transmission control means transmits the control 
data changed by said change means to the image 
pickup apparatus. 

9. An image pickup control apparatus according to 
claim 8, wherein said display control means dis- 
plays the model image corresponding to the control 
data changed by said change means. 

10. An image pickup control apparatus according to 
claim 8, further comprising rewrite means for 
changing the control data stored in said storage 
means to the control data changed by said change 
means. 

11. An image pickup control apparatus according to 
claim 5, further comprising return instruction means 
for transmitting the control data corresponding to 
the desired photographing condition selected by 
being guided by said guide means and Instructing 
the image pickup apparatus to return a photo- 
graphed image corresponding to the control data. 

12. An image pickup control apparatus according to 
claim 11 , further comprising display control means 
for displaying the photographed image returned 
from the image pickup apparatus in response to an 
instruction by said return instruction means. 

13. An image pickup control apparatus according to 
claim 12, further comprising change means for 

. changing the control data corresponding to the pho- 
tographed image by referring to the photographed 
image displayed by said display control means, 
wherein said transmission control means transmits 
the control data changed by said change means to 
the image pickup apparatus. 



An image pickup control apparatus according to 
claim 5, wherein the, photographing condition is 
based upon an environment and photographing 
state of a subject, the environment and photograph- 46 
ing state including evening photographing, wedding 
reception photographing, closeup photographing, 
ski ground photographing, night scene photograph- 
ing and other photographing. 

60 

An image pickup control apparatus according to 
claim 5, further comprising display control means 
for displaying a model Image corresponding to the 
control data for the desired photographing condition 
selected by being guided by said guide means. 55 

An image pickup control apparatus according to 
claim 7, further comprising change means for 



14. An image pickup control apparatus according to 
claim 8, wherein said return instruction means 
transmits the control data changed by said change 
means and transmitted by satd.lransmission control 
means to the image pickup apparatus and instructs 
the image pickup apparatus to return the photo- 
graphed image corresponding to the changed con- 
trol data. 

15. An image pickup control apparatus for a system In 
which an image pickup apparatus and a printer are 
connected via data communications interface units, 
the image pickup control apparatus comprising: 

detecting means for detecting a print perform- 
ance of the printer when a detection between 
the image pickup apparatus and the printer Is 
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detected; and 

transmission control nneans for transnnitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected by said detecting 
means. 

16. An image picl^up control apparatus according to 
claim 1 . wherein the data communications interface 
unit is a general digital interface unit. 

17. An Image pickup control apparatus according to 
claim 15, wherein the data communications inter- 
face unit is a general digital interface unit. 

18. An image pickup control apparatus according to 
claim 1 , wherein the data communications interface 
unit conforms with an. IEEE 1394 interface bus. 

19. An image pickup control apparatus according to 
claim 15 wherein the data communications inter- 
face unit conforms with an IEEE 1 394 interface bus. 

20. An image pickup control method for controlling an 
image pickup apparatus via a data communications 
interface unit, comprising: 

a storage step of storing control data for con- 
trolling the image pickup apparatus; 
a connection detecting step of detecting a con- 
nection to the image pickup apparatus via the 
data communications Interface unit; and 
a transmission control step of transmitting the 
control data stored at said storage step to the 
image pickup apparatus when said connection 
detecting step delects a connection to the im- 
age pickup apparatus. 

21. An image pickup control method according to claim 
20, wherein said storage step stores the control da- 
ta for controlling a stop, a hue, a color density and 
a shutter speed. 

22. An image pickup method apparatus according to 
claim 20, further comprising a reception detecting 
step of detecting a control reception state of the im- 
age pickup apparatus, wherein said transmission 
control step transmits the control data stored at said 
storage step to the image pickup apparatus when 
said connection detecting step detects a connection 
to the image pickup apparatus and when said re- 
ception detecting step detects a control reception 
state of the image pickup apparatus. 

23. An image pickup control method according to claim 
20, wherein the image pickup apparatus has a stor- 
age step of storing the control data transmitted at 



said transmission control step as current control da- 
ta. 

24. An image pickup control method according to claim 
s 20, wherein said storage step stores the control da- 
ta for each of a plurality of photographing condi- 
tions, the image pickup control apparatus further 
comprises a guide step of guiding to select a de- 
sired photographing conditbn by displaying a plu- 

10 rality of photographing conditions stored at said 
storage step, and said transmission control step 
transmits the control data corresponding to the de- 
sired photographing condition selected by being 
guided at said guide step. 

75 

25. An image pickup control method according to claim 
24, wherein the photographing condition is based 
upon an environment and photographing state of a 
subject, the environment and photographing state 

20 including evening photographing, wedding recep- 
tion photographing, closeup photographing, ski 
ground photographing, night scene photographing 
and other photographing. 

25 26. An image pickup control method according to claim 

24, further comprising a display control step of dis- 
playing a model image corresponding to the control 
data for the desired photographing condition select- 
ed by being guided by said guide step. 

30 

27. An image pickup control method according to claim 
26, further comprising a change step of changing 
the control data corresponding to the model image 
by referring to the model image displayed at said 

35 display control step, wherein said transmission con- 
trol step transmits the control data changed at said 
change step to the image pickup apparatus. 

28. An image pickup control method according to claim 
40 27, wherein said display control step displays the 

model image corresponding to the control data 
changed at said change step. 

29. An image pickup control niethod according to claim 
45 27, further comprising a rewrite step of changing the 

control data stored at said storage step to the con- 
trol data changed at said change step. 

30. An image pickup control method according to claim 
50 24, further comprising a return instruction step of 

transmitting the control data corresponding to the 
desired photographing condition selected by being 
guided at said guide step and instructing the image 
pickup apparatus to return a photographed image 
55 corresponding to the control data. 

31 . An image pickup control method according to claim 
30, further comprising a display control step of dis- 
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32. 



playing the photographed image returned from the 
image pickup apparatus in response to an instruc- 
tion by said return instruction step. 

An image pickup control method according to claim s 
31, further comprising a change step of changing 
the control data corresponding to the photographed 
image by referring to the photographed image dis- 
played at said display control step, wherein said 
transmission control step transmits the control data io 
changed at said change step to the image pickup 
apparatus. 



33. 



34. 



An image pickup control method according to claim 
27, wherein said return instruction step transmits 
the control data changed at said change step and 
transmitted at said transmission control step to the 
image pickup apparatus and instructs the image 
pickup apparatus to return the photographed image 
corresponding to the changed control data. 

An image pickup control method for a system in 
which an image pickup apparatus and a printer are 
connected via data communications interface units, 
the image pickup control method comprising: 

a detecting step of detecting a print perform- 
ance of the printer when a detection between 
the image pickup apparatus and the printer is 
detected; and 

a transmission control step of transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected at said detecting step. 

35. An image pickup control method according to claim 
20, wherein the data communications interface unit 
is a general digital interface unit: 

36. An image pickup control method according to claim 
34, wherein the data communications interface unit 
is a general digital interface unit. 

37. An image pickup control method according to claim 
20, wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus. 

38. An image pickup control method according to claim 
34, wherein the data communications interface unit 
conforms with an IEEE 1 394 interface bus. 



connection detecting means for detecting a 
connection to the image pickup apparatus via 
the data communications interface unit; and 
transmission control means for transmitting the 
control data stored in said storage means to the 
image pickup apparatus when said connection 
detecting means detects a connection to the 
image pickup apparatus. 

40. An image pickup control system according to claim 
39, wherein said storage means stores the control 
data for controlling a stop, a hue, a color density 
and a shutter speed. 



IS 41. An image pickup control system according to claim 
39, further comprising reception detecting means 
for detecting a control reception state of the image 
pickup apparatus, wherein said transmission con- 
trol means transmits the control data stored in said 
storage means to the image pickup apparatus when 
said connection detecting means detects a connec- 
tion to the image pickup apparatus an^ when said 
reception detecting means detects a control recep- 
tion state of the image pickup apparatus. 

42. An image pickup control system according to claim 
39, wherein the image pickup apparatus has stor- 
age means for storing the control data transmitted 
from said transmission control means as current 
control data. 

43. An image pickup control system according to claim 
39, wherein said storage means stores the control 
data for each of a plurality of photographing condi- 
tions, the image pickup control apparatus further 
comprises guide means for guiding to select a de- 
sired photographing condition by displaying a plu- 
rality of photographing conditions stored in said 
storage means, and said transmission control 
means transmits the control data corresponding to 
the desired photographing condition selected by 
being guided by said guide means. 

44. An image pickup control system according to claim 
43, wherein the photographing condition is based 
upon an environment and photographing state of a 
subject, the environment and photographing state 
including evening photographing, wedding recep- 
tion photographing, closeup photographing, ski 
ground photographing, night scene photographing 
and other photographing. 
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39. An image pickup control system for controlling an 45. 
in^ge pickup apparatus via a data communications 
interface unit, comprising: . ss 

storage means for storing control data for con- 
trolling the image pickup apparatus; 



An image pickup control system according to claim 
43, further comprising display control means for dis- 
playing a model image corresponding to the control 
data for the desired photographing condition select- 
ed by being guided by said guide means. 
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46. An image pickup control system according to claim 

45, further comprising change means for changing 
the control data corresponding to the model image 
by referring to the model image displayed by said 
display control means, wherein said transmission s 
control means transmits the control data changed 

by said change means to the image pickup appara- 
tus. 

47. An image pickup control system according to claim io 

46, wherein said display control means displays the 
model image corresponding to the control data 
changed by said change means. 

48. An image pickup control system according to claim is 
46, further comprising rewrite means tor changing 

the control data stored in said storage means to the 
control data changed by said change means. 

49. An image pickup control system according to claim 20 
43, further comprising return instruction means for . 
transmitting the control data corresponding to the 
desired photographing condition selected by being 
guided by said guide means and instructing the im- 
age pickup apparatus to return a photographed im- 2S 
age corresponding to the control data. 

50. An image pickup control system according to claim 

49, further comprising display control means for dis- 
playing the photographed image returned from the 30 
image pickup apparatus in response to an instruc- 
tion by said return instruction means. 

51. An image pickup control system according to claim 

50, further comprising change means tor changing 35 
the control data corresponding to the photographed 
image by referring to the photographed image dis- 
played by said display control means, wherein said 
transmission control means transmits the control 
data changed by said change means to the image ^0 
pickup apparatus. 

52. An image pickup control system according to claim 
46, wherein said return instruction means transmits 
the control data changed by said change means 45 
and transmitted by said transmission control means 

to the image pickup apparatus and instructs the im- 
age pickup apparatus to return the photographed 
image corresponding to the changed control data. 

so 

53. An image pickup control system in which an image 
pickup apparatus and a printer are connected via 
data communications interface units, the image 
pickup control system comprising: 

55 

detecting means for detecting a print perform- 
ance of the printer when a detection between 
the image pickup apparatus and the printer Is 



detected; and 

transmission control means for transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected by said detecting 
means. 

54. An image pickup control system according to claim 
39, wherein the data communications interface unit 
is a general digital interface unit. 

55. An image pickup control system according to claim 
53, wherein the data communications interface unit 
is a general digital interface unit. 

56. An image pickup control system according to claim 
39, wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus. 

57. An image pickup control system according to claim 
53, wherein the data communications interface unit 
conforms with an IEEE 1394 interface bus. 

58. A storage medium storing a control program for 

controlling an image pickup apparatus via a data 
communications interface unit, the program com- 
prising: 

a storage routine of storing control data for con- 
trolling the image pickup apparatus: 
a connection detecting routine of detecting a 
connection to the image pickup apparatus via 
the data communications interface unit; and 
a transmission control routine of transmitting 
the control data stored at said storage routine 
to the image pickup apparatus when said con- 
nection detecting routine detects a connection 
to the image pickup apparatus. 

59. A storage medium according to claim 58, wherein 
said storage routine stores the control data for con- 
trolling a stop, a hue, a color density and a shutter 
speed. 

60. A storage medium according to claim 58= further 
comprising a reception detecting routine of detect- 
ing a control reception state of the image pickup ap- 
paratus, wherein said transmission control routine 
transmits the control data stored at said storage 
routine to the image pickup apparatus when said 
connection detecting routine detects a connection 
to the image pickup apparatus and when said re- 
ception detecting routine detects a control reception 
state of the image pickup apparatus. 

61. A storage medium according to claim 58, wherein 
the image pickup apparatus has a storage routine 
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of storing the control data transnnitted at said trans- 
mission control routine as current control data. 

62. A storage medium according to claim 58, wherein 
said storage routine stores the control data tor each s 
of a plurality of photographing conditions, the image 
pickup control apparatus further comprises a guide 
routine of guiding to select a desired photographing 
condition by displaying a plurality of photographing 
conditions stored at said storage routine, and said io 
transmission control routine transmits the control - 
data corresponding to the desired photographing 
condition selected by being guided at said guide 
routine. 

IS 

63. A storage medium according to claim 62, wherein 
the photographing condition is based upon an en- 
vironment and photographing state of a subject, the 
environment and photographing state including 
evening photographing, wedding reception photo- 20 
graphing, closeup photographing, ski ground pho- 
tographing, night scene photographing and other 
photographing. 

64. A storage medium according to claim 62, further 2S 
comprising a display control routine of displaying a 
model image corresponding to the control data for 
the desired photographing condition selected by 
being guided by said guide routine. 

30 

65. A storage medium according to claim 64, further 
comprising a change routine of changing the control 
data corresponding to the mode! image by referring 
to the model image displayed at said display control 
routine, wherein said transmission control routine 3S 
transmits the control data changed at said change 
routine to the image pickup apparatus. 

66. A storage medium according to claim 65, wherein 
said display control routine displays the model im- 4o 
age corresponding to the control data changed at 
said change routine. 

67. A storage medium according to claim 65, further 
comprising a rewrite routine of changing the control 
data stored at said storage routine to the control da- 
ta changed at said change routine. 

68. A storage medium according to claim 62, further 
comprising a return instruction routine of transmit- so 
ting the control data corresponding to the desired 
photographing condition selected by being guided 

at said guide routine and instructing the image pick- 
up apparatus to return a photographed image cor- 
responding to the control data. ss 

69. A storage medium according to claim 68. further 
comprising display control routine of displaying the 



photographed image returned from the image pick- 
up apparatus in response to an instruction by said 
return instruction routine. 

70. A storage medium according to claim 69.. further 
comprising change routine of changing the control 
data corresponding to the photographed image by 
referring to the photographed image displayed at 
said display control routine, wherein said transmis- 
sion control routine transmits the control data 
changed at said change routine to the image pickup 
apparatus. 

71. A storage medium according to claim 65, wherein 
said return instruction routine transmits the control 
data changed at said change routine and transmit- 
ted at said transmission control routine to the image 
pickup apparatus and instructs the image pickup 
apparatus to return the photographed image corre- 
sponding to the changed control data. 

72. A storage medium storing a control program for 
controlling an image pickup apparatus in which the 
image pickup apparatus and a printer are connect: 
ed via data communications interface units, the 
control program comprising: 

a detecting routine of detecting a print perform- 
ance of the printer when a detection between 
the image pickup.apparatus and the printer is 
detected; and 

a transmission control routine of transmitting a 
photographed image from the image pickup ap- 
paratus to the printer, the photographed image 
having a definition corresponding to the printer 
performance detected at said detecting routine. 

73. A storage medium according to claim 58. wherein 
the data communications interface unit Is a general 
digital interface unit. 

74. A storage medium according to claim 72, wherein 
the data communications interface unit is a general 
digital interface unit. 

75. A storage medium according to claim 58, wherein 
the data communications interface unit conforms 
with an IEEE 1 394 interface bus. 

76. A storage medium according to claim 72, wherein 
the data communications interface unit conforms 
with an IEEE 1394 interface bus. 

77. An image pickup control apparatus for controlling 
an image pickup apparatus via a data communica- 
tions interface unit, comprising: 

storage means for storing a plurality set of con - 



:22 



43 



EP 0 971 529 A2 



44 



trol data corresponding to a plurality of photo- plays the nnodel inr^age corresponding to the control 

graphing nnodes, the control data controlling data changed by said change means, 

the image pickup apparatus; 
connection detecting means for detecting a 
. connection of the image pickup apparatus via s 
the data communication interface unit; and 
transmission control means for transmitting the. 
control data stored in said storage nneans to the 
innage pickup apparatus when a connection to 
the image pickup apparatus is detected by said to 
connection detecting means and if it Is judged 
that the image pickup apparatus is in a control- 
lable state. 

78. An image pickup control apparatus according to 
claim 77, wherein said storage means stores the 
control data corresponding to the photographing 
mode for controlling a stop, .a hue, a color density 
and a shutter speed. 

20 

79. An image pickup control apparatus according to 
claim 77, further comprising control means for con- 
trolling to allow the control data to control the image 
pickup apparatus when the image pickup apparatus 

is in a manual setting mode, wherein said transmis- 2S 
sion control means transmits the control data stored 
in said storage means to the image pickup appara- 
tus when said connection detecting means detects 
a connection to the image pickup apparatus and 
when the image pickup apparatus is controllable. 30 

80. An image pickup control apparatus according to 
claim 77, wherein the photographing mode is based 
upon an environment and photographing state of a 
subject, the environment and photographing state 3S 
including evening photographing, wedding recep- 
tion photographing, closeup photographing, ski 
ground photographing, night scene photographing 
and other photographing. 

40 

81. An image pickup control apparatus according to 
claim 79, wherein said control means further com- 
prises display control means for displaying a model 
image corresponding to the control data tor a se- 
lected photographing mode, when the control data 
is set in accordance with the photographing mode. 

82. An image pickup control apparatus according to 
claim 81, further comprising change means for 
changing the control data . corresponding to the 50 
model image by referring to the model image dis- 
played by said display control means, wherein said 
transmission control means transmits the control 
data changed by said change means to the image 
pickup apparatus. 

83. An image pickup control apparatus according to 
claim 82, wherein said display control means dis- 
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